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Abstract

We will cover several topics which revolve around mean-field approxi-
mations and variational approaches in inference and learning. In the first
part of the course we will discuss recent developments in the analysis and
inference of some models from statistical physics, in particular the Ising
model. We will focus on an approach which relies on some structure theo-
rems for Gibbs measures, which give conditions for decomposition of those
measures into ”pure states”. Roughly speaking, this amounts the follow-
ing question: ”"In what sense can a measure on the discrete hypercube
be written as a mixture of measures which approximate, in some sense,
product measures?”’. We will later show how related techniques can be
used to the analysis on large networks and random graphs. In the final
part of the course we will discuss how mean-field-approximations can be
used in the analysis of neural networks.



